Dynamics of amphiphilic surfactants confined in montmorillonite slits with different cation exchange capacities.
Alkylammonium surfactants were nanoscopically confined between montmorillonite layers of varied negative surface charge, i.e., of varied cation exchange capacities. Dielectric relaxation spectroscopy was employed to probe the interfacial dynamics, arising from the mobility of the cations on the silicate surfaces, as a function of the confining walls' surface charge. Standard methods to dry the organo-silicates were employed; however, water was still detected physisorbed in the galleries; the dynamics of these water molecules were also detected and were found to be coupled with the dynamics of the ammoniums at high temperatures. A transition in the mobility of the cations, approximately at 75 °C (which is in good agreement with the conformational changes of the alkyl groups, reported in the literature), is observed, and a model is proposed on the basis of the dynamics of the confined water. Entropic contributions arising from variation in the surface charge density are also discussed in detail. The existence of water in the interlayer--in spite of drying the nanofillers in accordance to industrial practices--and the interrelated surfactant/water dynamics bring forward important implications for the design and processing of polymer-based nanocomposites based on these fillers.